Almost simultaneously von Jaksch, Hayem and Luzet described a disease characterized by anaemia with numerous immature red and white cells in the peripheral circulation and marked enlargement of the liver and spleen. The nutrition of patients with this disease had in most cases been inadequate. They often also had rickets and infections. Spontaneous recovery was the rule, but it took from one to one and a half years. Because of the many immature cells in the blood, the syndrome was called pseudoleukaemic anaemia. Nowadays this syndrome is not considered to be a separate entity and the symptoms, although to a milder degree, may be observed in anaemias and infections of various origin. Cooley's conception describes present day opinion fairly accurately: ' The terms von Jaksch anaemia and Hayem-Luzet syndromne have served their purpose and can be discarded. Nothing worthwhile has come out of that particular wastebasket-and if it accomplishes anything now, it is to encourage laxity in diagnosis.' I think I have after all been able to find something of value in this ' wastebasket '. There are children today, although they are rare, who present all the symptoms to a marked degree. Till now no satisfactory explanation for its development has been put forward. I was able to observe two patients both with severe aplasia of the bone marrow, and I am of the opinion that this may very well be the cause of the syndrome.
Case Reports Case 1.-C.S., born on August 12, 1947, was admitted to the hospital on February 7, 1949, and discharged on August 4, 1949. This 1 Iyear-old boy was born spontaneously, at full term, after a normal pregnancy, with a birth weight of 3,100 g. He had been breast fed for two months and had then been fed on milk, water, flour and sugar until the age of 9 months. By that time potatoes and vegeta-bles were added: no fruit, no cod liver oil and no vitamins A, C or D were given. The teeth erupted at the age of I year, but the child could not yet sit up alone at the time of admission. From the age of 6 months he had had an upper respiratory infection about every month.
Tlhe parents and four other siblings were healthy.
The father was a day labourer, the family living in poor circumstances.
Physical examination showed the child to be in a good nutritional condition, interested in his surroundings. The height was 71 cm., weight 8,480 g., temperature 37-6-C. There was a caput natiforme, purulent discharge from the nose, and there were two lower incisors. Many enlarged lymph nodes were palpable behind the sternocleidomastoid muscle. A rachitic rosary and Harrison's grooves were present. The liver was palpable two fingerbreadths below the costal margin: the spleen almost reached the iliac crest. Epiphyseal swellings of the extremities were present. Otherwise nothing abnormal was found. Urine Case 2.-I had occasion to see a second case showing the same clinical syndrome which, to save space, is not described fully. Treatment in this case consisted of giving a complete diet. In the course of a few months the symptoms disappeared. When this patient was first seen the bone marrow was atrophic and contained chiefly reticular cells. In the smear this preponderance was quite remarkable (Fig. 5) . A biopsy specimen showed that red and white cells were still being formed on the border line of cartilage and bone, but elsewhere the marrow spaces were empty, except for reticular cells (Fig. 6) . Four months after the beginning of treatment the blood picture had become normal and the liver and spleen were still palpable. A year after treatment these organs were no longer palpable and the bone marrow had become normal (Fig. 7) A lesser degree of aplasia might occur without or with only slight enlargement of the liver and spleen. Once my attention was drawn to this fact, I saw several cases with slight aplasia of the bone marrow, especially in cases of anaemia. In these cases the anaemia was of many months standing and was microcytic and hypochromic. There were no changes in the white cells, but erythroblasts were regularly seen in the peripheral circulation. The bone marrow was normal so far as the white cells were concerned, but there were more reticular cells than normally seen, while at the same time the red system presented a scarcity of elements. Rohr (1949) advanced the hypothesis that immature cells always have their origin in extramedullary foci. It is not known whether this holds true for all cases and for all degrees in which the phenomenon occurs. Important arguments in favour are the following. From present day knowledge it is assumed that the bone marrow circulation is a closed system whereas the spleen has an open system. The liver haemopoiesis is partly intravascular. During foetal life, when spleen and liver participate in haemopoiesis, immature elements in the peripheral circulation are numerous. In leukaemia with considerable enlargement of the spleen and liver the number of cells in the blood is high, and irradiation of the spleen causes a rapid decrease of cells. In aleukaemic forms marked spleen and liver enlargement are absent. This theory tends to explain the 'hiatus leukaemicus '. We did not perform either liver or spleen biopsy in our very youthful patients, which might have furnished data on the presence of haemopoietic foci in these organs. The scarcity of immature cells in the bone marrow and their abundance in the blood make it seem probable that these cells originated in extramedullary foci, and in cases with marked hepatosplenomegaly it seems likely that these are the site of origin, the more so as disappearance of the immature cells from the peripheral circulation is found simultaneously with a decrease in size of these organs. Extensive haemopoiesis in the liver and spleen were found at necropsy of these patients. Since During various infections in young children a few immature cells are found in the blood stream, and haemopoietic foci may be encountered in the liver and spleen without any impairment of the haemopoietic function of the bone marrow.
It is well known that the action of different infectious or toxic noxae on the bone marrow may be followed by a decrease in the number of one or more cell types. It seems, therefore, highly probable that in cases such as those described above, the lesion of the bone marrow being severe and needing a long time for its repair, cell production is taken over by the liver and spleen, which possess this capacity to a heightened degree at this early age.
The sequence of events might be as follows: recurrent infections and deficient nutrition; reaction of the bone marrow with a scarcity of plastic elements; in case of failure of the bone marrow to recuperate quickly enough, vicarious functioning of the liver and spleen; with discontinuance of recurrent infections and deficient nutrition the haemopoietic function of the liver and spleen is gradually taken over by the bone marrow.
In our patients the anaemia was microcytic and hypochromic. In the literature a colour index above 1 is sometimes mentioned. This is not surprising, as the anamnesis of the von Jaksch syndrome reveals deficient nutrition, and the type of this deficiency determines whether the subsequent anaemia will be macrocytic or microcytic, hyperchromic or hypochromic. The syndrome is rarely seen nowadays as compared with a few decades ago, because in general nutrition has markedly improved.
Smry
Two patients with a well defined von Jaksch syndrome presented hepatosplenomgaly, anaemia and numerous immature red and white cells in the blood stream, with severe aplasia of the bone marrow.
In smears, as well as in biopsy material of the bone marrow, reticular cells were found almost exclusively.
Both patients had had a deficient diet and numerous infections and both had rickets. With a normal diet the immature cells disappeared from the blood, the liver and spleen returned to normal size in the course of some months, while at the same time the aplasia of the bone marrow improved. A normal bone marrow was found in both patients one and three-quarter years and one year respectively after treatment.
Based on these observations we regard it as possible and even probable that the von Jaksch syndrome arises as a sequence of, and is therefore secondary to, aplasia of the bone marrow.
